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To all whom it may concern:

Be it known that I, HarowLy H. Browns,
a citizen of the United Stutes of Ameriea,
and a resident of Boston, in the county of
Suffolk and State of Massachusetts, have in-

. vented certain new and useful Improve-
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ments in Electrically-Operated Starting De-
vices, of which the following is a spectfica-
tion.:

This invention relates to an electrically
controlled starting device for explosive en-
gines by which the admission of compressed
gas to a cylinder for the purpose of starting
1s regulated by means of & commutator in &
suitable electric circuit, the current of which
Fasses through a suitable device for control-
i
d

ling the admission of said gas to said cylin-

er at a predetermined time.

. The invention further consists in suitable
mechanism in which a current simulta-
neously operates an ignition device and an
electrically controlled valve for regulating
the admission of compressed air to the explo-
sion chamber of the cylinder of the engine.

It consists further in certain novel fea-
tures of construection and arrangement of
parts which will be readily understood by
reference to the description of the drawings
and to the claims hereinafter given.

Of the drawings: Figure 1 represents a
section of a portion of a cylinder of an ex-
plosive engine and the valve for controlling
the admission of compressed gas thereto,
and Fig. 2 represents & wiring diagram of a
four-cylinder engine embodying the prin-
ciples of this invention.

Similar characters designate like parts
throughout the several figures of the draw-

ings.

%n the drawings, 10 represents a eylinder
of an ordinary hiydrocarbon explosive engine
in which is adapted to reciprocate the piston
11 In any well-known manner. Communi-

cating with the upper end of the eylinder |

10 is the explosion chamber 12 having a
hydrocarbon inlet 13 and an exhaust 14 of
any well-known construction both the inlet
and the exhaust passages being controlled
by spring-operated valves 15 and 16.

An ignition plug 17 is screwed into the cas-
ing of the cylinder 10 and is adapted to cro-
ate a spark at a predetermined time to ex-
plode the mixture contained within the
chamber 12. The top of the cylinder 10
has secured thereto an extansion 18 in whicn
is mounted a valve 19 operated normally by

the spring 20 to retain the valve 19 to its
seat and prevent the escape of any of the
explosive mixture from the chamber 12
when the explosion takes place. The spring
20 is regulated by means of the nut 21 so
that when the tension of the gas confined
within the chamber 22 in the extension 18
exceeds the tension of the spring 20 the valve
19 will be opened to permit the gas contained
within said chamber 22 to pass into the ex-
plosion chamber 12,

The chamber 22 is supplied with gas under
pressure from any suitable tank (not shown)
through a pipe 23 between which and the
chamber 22 is interposed the closed cylinder

24 having mounted therein a balanced valve

consisting of two reciprocating pistons 25
and 26 secured to a piston rod 27. The pis-
ton 25 is normally retained in the position
shown in the drawings by means of a s ring
28 thereby closing the inlet 29 to the cham-
ber 22 from the chamber 30 of said cylin-
der 24. , ' ;

The piston rod 27 is mounted in bearings
in the heads 3132 of the cylinder 24 in
which the said rod is adapted to reciprocate.
On¢ end of the piston vod 27 has secured
thereto a metal disk or armature 33 which is
adapted to be controlled by means of the
magnetic coil 34 surrounding the cylinder 24
whenever this magnetic coil is energized by
means of a current of electricity being passed
therethrough. . .

When the electric current is passed thro ugh
the coil the disk or armature 33 will be drawn
toward the coil and against the tension of the
spring 28, thus opening the inlet 29 and per-
mitting the compressed gas which has been
admitted to the chamber 30 from the
23 to escape into the chamber 22 where it
will open the valve 19 and pass into the ex-
plosion chamber 12 and act upon the piston
11 to move it to the opposite end of the cyl-
inder, thus eflecting a starting thercof.

. The apparatus as shown in the accompa-
nying drawing is designed to be used in con-
nection with a four-cylinder engine, a wiring
diagram of which is shown in Fig. 2. The ig-
nition devices which control the explosion of

the explosive mixture in each cylinder and

the electrically controlled valves for regulat-
ing the admission of compressed air to start
each cylinder ave all in the same electric cir-
cuit, the electric current therefor being pro-
vided by a battery 35.

- From the spark plug 17 of the cylinder 10
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a wire 36 extonds to a coil 37 from which a
wire 38 extends to w brush 39 of a suitable
distributer 40. A wirve 41 branches from the
wire 38 Lo the eleetrically controlled valve 34
of the engine 10, In tike nianner the brushes
42, 43, and 44 are connected to the coils 37
and valves 34 of the engines 102 107 and 10v.

Wires 45 extend respectively from the
coils 37 of the eylinders 10, 102, 16", and 10¢
to a wire 46 which extends to the termbml 47
of a suitable switch 48, the opposite terming)
49 of which Is connected by the wire 50 to
the battery 35, while the opposite end of said
battery is connected by means of the wire 51
to the distributer 40, In like manner cach
of the valves 34 of tho eylinddrs 10, 102, 10°,
and 10°, is connected by a wire 52 Lo the wire
46.  In the wire 52 is a make and break de-
vice 53 which is under the control of the op-
erator and which is adapted to be operated
to miake a cireuit so thatas the distributer40
revolves ench of the coils 34 will be enercized
to operate its valve and admit compressed
gas to the explosion chamber 12 of its cyl-
inder. '

When it is desired to place the apparatus
in commission the switch 4% is operated to
connect with the terminal 49 and close the
circuit between the wires 46 and 50 so that
as the distributer 40 revolves a current will
be passed ‘through the coil 37 and at the
proper time operate the spark plug to ex-
plode the explosive mixture contained with-
in the explosion chambet 12.

In starting the engine should either one of

the eylinders contain an explosivemixture at !

the time of starting the ignition device will
explode {7 e same and drive the piston 11 to
the opposite end of the eylinder 10, It is ob-
vious that when this cccurs and the pressure
is greater within the eyvlinder than that of the
compressed air contined within the clamber
22 or being admitted thereto, the check valve
19 will be retained upon its seat and will pre-
vent the admission of any compressed air to
the interior ol the eylinder. Should there
be, however, no explosive mixture within the
explosion ehamber 12 when the apparatus is
to be started the current passing tﬁu‘mlgh the
coif 34 will move the piston 25 against the
tension ol the spring 28-to uncover the inleg
29 and permit the compressed gas to pass
from the source of supply through the pipe
23 andindet 29 mio the ehamber 22 and enuse
al opening of the valve 19 against the fon-
ston of the spring 20, the compressed gax
thus :Mnlitt(-(ll being sullicient to force the
piston to the opposite end of the eylinder and
effecting a starting of the engine. The oper-
ation s repeatod for the other eylinder when-
ever the jish'ibuim' 40 contacts with either
one of the brushes 39, 42, 43, and 4.1,

This device 1s particularly applicable for
use on motor ears and secures o ready means
of starting the engine without cranking and

Cating the push buatton 53 the engine wil

920,724

without moving from the seat, it only being
necessary. to place the switch 48 and the
make amd brake device 53 in a position con-
venient o the chaufleur sothat he may oper-
ate it readily without leaving his seat.” Tn
such a case if the switeh 48 be closed and an
explosion oceurs by means of the current
passing through the ignition device the en-
agines will be immediately started.  If, how-
ever, no explosion oceurs for the reason that
no explosive mixture has been retained with-
cin the explosion chamber 12, then by 0&)91‘—

stavted i the manner deseribed by the ad-
mission of compressed gas to the eylinder 10,
causing the piston 11 to be moved to its
opposite extremity.

I L s believed that the operation of the in-
tvention will be thoroughly understood with-
out further deseription.

Having thus described my invention, I
elaiim: .

1. In a starting deviee for explosive en-
gines, the combination of a plurality of eylin-
ders ench provided with an inlet for the ad-
mission of an explosive mixture; an inde-
pendent inlet to each evlinder for the ad-
| missions of a non-explosive compressed gas;
I deviees distinet from the mechanism for con-
Ftrolling the admission of the explosive mix-
ture for clectrieally econtrolling the admis-
ston ol compressed gas through said last-
rmentioned indets; an ignition device for
P each evhinder; a distributer; a plurality of
Peonfact hrushes codperating therewith; and
a wire extending from each brash adapted
‘ to stmultancously enercize both the ignition
Cdeviee and compressed gos admission device
ot each exlinder at o predetermined time.

20 Inow starting deviee for explosive en-
gines, the combination of o plurality of evlin-
ders each provided with an inlet for the ad-
mission of an explosive mixture; an indes
pendent inlet 1o caech evlinder for the ad-
mission of a non-explosive conpressed gas;
devices distinet from the wechanism for
controlling the admissicn of the explosive
mixture for electrieally controliing the ad-
mission of gax through <aid fast-mentioned
lets; anignition device for each evlinder;

cooperating therevith: und o wire extending
fron aach brush adapted to simultancously
energize both the ionition deviee and com-
pressed gas admission device Tor each evlin-
der at o predetermined time; and a switeh in
the dgnition circuit adapted to control the
current to the wnition deviees.

3000 a starting deviee for explosive en-
gines, the combination ol pluratity ol evlin-
ders each provided with an inlet for the ad-
Cmission of anesplosive mixtare; aninde-
pendent inlet to each evlinder for the admis-
sion of a non-explosive compressed gas; de-
vices distinet from the meehanisin for con-

a distributer: o phualiny of contaet brushes-
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trolling the admission of the explosive mix-
ture for electrically controlling the o dmission
of gas through said last-mentioned ‘inlets;
an ignition device for each cylinder; & make

- and break device in the circuit for electrically
controlling the admission of the gas to said"

cylinder; a distributer; a plurality of contact
brushes cooperating therewith; and a wire

- extending from each brush adapted to simul-
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taneously energize both the ignition device
and admission device for each cylinder at a
predetermined time. - : |

4. In a starting device for explosive en-

gines, the combination of a plurality of cyl-
inders each provided with an inlet for the
admisison of an explosive mixture; an inde-
pendent inlet to each cylinder for the admis-
sion of compressed gas; an ignition device

. for each cylinder; an electrically-operated

20

valve adapted to control the admission of
compressed gas to each cylinder; a distribu-
ter provided with a plurality of segments ;

.

and means for connecting in muitiple the

.ignition device and electrically-operated .

valve of each cylinder with one of said seg-
ments. :

5. In a étdrting'device for explosive en-

ders each provided with an inlet for the ad-
mission of compressed gas; an ignition de-
vice for each cylinder; an- electrically-oper-
ated valve adapted to control the admission

25.

gines, the combination of a plurality of cylin- .

30

of compressed gas to each cylinder; a dis-

tributer provided with a plurality of seg-
ments; and means for connecting in multiple
the ignition device and electrica ly-operated
valve of each cylinder with one of said seg-
ments. . "
Signed by me at Boston, Mass., this 29th
day of June, 1907, o ’
L HAROLD H. BROWN.
Witnesses: -
Warter E. Lomeazp,
Epna C. CLeEvELAND.
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